Mechanisms of stimulation of collagen synthesis during chick embryonic skin development.
To study how collagen synthesis is regulated in developing chick embryonic skin, hydroxyproline synthesis, incorporation of proline, and translational activity and content of collagen mRNA in 12-, 15-, and 18-day skins were determined and compared with each other. Hydroxyproline synthesis in the 18-day skins was markedly increased over that in the 12-day skins, whereas proline incorporation was moderately increased. The increase in collagen synthesis from day 15 to 18 was accompanied by increases in both the translational activity and the content of type I procollagen mRNA, with a selective increase in the lower-molecular-weight species of pro alpha 1 (I) collagen mRNA. In contrast, the stimulation of collagen synthesis from day 12 to day 15 did not parallel the levels of type I procollagen mRNA. These results suggest that the stimulation of collagen synthesis is regulated by collagen mRNA levels only in the later stage of development (from day 15 to day 18). Both the collagen synthesis and type I procollagen mRNA levels in the fibroblasts isolated on each corresponding day were constant. The difference in collagen synthesis under two different culture conditions suggests that cell-matrix interaction and/or some serum factors, including several growth factors, are essential for the marked stimulation of collagen synthesis observed in 12- to 18-day skin.